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^N^UM-i: M-H#/-B-% 3*1 {NaS battery using liquid electrolyte} 

£lf ^ ^ofl i4€- 3.^-^1 70wt% 3^-5. ^€ M-H#/-B-% 3*1^ 

£ 2^ 4^ M-H#, 50wt% -B-% 3^--°^. ^€ 3*1 £| 

£ 3 ^ ^ofl ttj-g. -SV 7 fl^| 3 o a-^^>* 7>*lfe- 51^ 3^ 

£ 5^- ^r^l 7>^r 3^°1] tfl^v M-H#^^r^| #-^3 ^-5fl^°l 
£6f ^ ^<*H aL#s1 M-H#, %s)-^ ^€ M-H#/%3r€ 3*1^ 

1 
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o> a ^^g. 7 fl^ ^Bfl^j M-H#/-B-% ^ ^ ^»7im ^ 

"t); i^l -fi-3§- °<H"(%, ^ M-Hf-^ 

^v)lo]^ J§- o. 7 ]^* ^7>^1 <*n*ll ^-sfl^S ^^l^ i|Bf/-fi-% ^ 

<10> uj-H^ S^M^7> -2.71VS.Ai, o]^^- ol-g-^ 2V °1^ <£-i: ^ 

^ ^HS^i cl^l, ^6fl 2.63%7> ^-^^ 

&<>) ^o] ^.f-tb 7 >^o] $4 7 / ton (USA) 3. T^^^S. nfl-f nfla^^l ^flS^rf 

^^m, ^ls^7>7> rf^ «1 *H ffl-f *1^*M}. ellV-R-% 3l*H «1 

<n> 1967M g_ILA}o\)*\ M-B* ^l^r^l ^ M^W^lH^lM-^ll^ 

J7<£^ <^l5fl *fl-f ^ #€35^. °1^1 ^ ^H^-g- -a-*] 

§>7l ^€flA^ 300 °C °1^| al^r-i- -fi-^l*H°> 
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ttr}. tq-5M ^3=# ^3xf 300°C^H ^fl^H , *fl4- €■ # 

^cf. v%z)-x\ 7}^°] q-Hf-/-B-% ^1*1 £ ^ ^ ^s^ns. €^1 

<12> ^WH^/^l^^^^/^^-n-^ ^><*| ^-B-f-/ 

^.^1^1 *0 7>^1 # ^M^r 7]^ Ail&f-Bl ^-efl^ tfl^ofl jiaflul*;*]- ^fl^* 

«> SW^ 1 ^ ^10402109^.). ^t-f ^Sfl^ ol^-^£S7} W^l ^ *fl2: 

<13> , ^rg<£| -5-2^ 7l^^l JH^Jl^r*} ^i*B^^r ^ M-H#/-^^- 3l*H 

6B^ ^H^-JL, «fl^-o) «9^f-& ^ t + 
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<15> ^ igx$Si\ ^-Gr, 3L<$3\ -H#3 °<J=^, ^ ^B^^ -g-^fl* €7> 

S.6fl ^Al^l ofl^ M-s#/^-% *l*l;3^ ZL^£\ M-H#^l^* f-n-^r 

°o^, ^ ^H^^ -g-ufl* ^7>=^ ^-^A]fJ 031*11 ^fl^S cl^^l 

<i7> ^. ^H^AfHS- 300 °C <=>1^ *H*b^ ^^r£» 7fl^i 

^ #£o1H5- tb^^^-S. afl^^l 4 fl ltf D J: 6 W5} -f^rtb 

<is> ^ i4H#/-fi-% 3l*l^r, M-H-f- ^KM-Bf- MB^l-Sr* tNi- 

^ ^-H^^^ ^* 3L"t); -n-% °<HK%, ^SW^ ^ 

^s. oi^^itq-. 

<19> ^-71 #i£M7fi ^^11 ^fl^ S^^m #2^131 -g-^Hl ^B^ 0.1-2.0 mol^SLS. 

o]^o]^t\-, #71 7>iLt|HB7ll ^M^l til 7>iLvil o| H Tfl -g-*JH M-H^^ 0.1 
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-2.0 mollis, ol^^cf. ^-71 ^i^fl^^r ^ €7>^1 £ 

<20> ^-7] JL^-S] <£^-£] S^til^ 70wt%, HrJi 15wt%, l-s^lH^^r 0 "!^ 15wt% 

o_5g- 50wt %, ^ 30wt%, #eH€^^H^ 20wt%S. ol^o^t*. #7l 
cg^o. NiS ^ FeS 2 °W°)Z±^. ^H'H %^-fr%, -fr^, -fi-7l% J}- 

^# ^ °l-§-* t^AS °l^f-<^ nr 

<2i> ^-71 31^ M-H-f- ^r, -4H# ^-r 

<22> ^7i ^-g-^ #3*1*11 -s-^ s-^m^i, ^lim, n^m^i, 

^eH 1 ^, 31 h eH € #^1 ^1 iH 31 ^- ^ #^€€^#^1^131=3. °1^^ 

<23> ^T-7l ^^11 ^fl^ ^flS^l A>-g-£|^ Tj-iLi-iHHTfl -g-*11^ EC (ethylene carbonate), PC 

(propylene carbonate) ^ ^ -fV^i^r 7>^1 -§-*fl7> «fl^€^-. °lt^ ^ 

<25> -#7^ ^] 4|2:tr i4H#/-^-% ^Itt ^-g-^l 'ShSr^fM ^-^HirS-^ 650 mAh/g 

22-11 



1(HW0010473 



fr^ ^7}: 2004/3/6 



^^7l, 2,^-3X1-71 A}-§-ig; ^ 

4V7] <*j*il ^^fl^ -g-*M ^b^^I 21>7lt >M~g-*H HM. 

^^jq- ^- 7 ] j n>ZLvil^ti]-^ o]^c>|^) SH£7l# °l-g-^}<*| ^fjfl^ ^S^cr , %7] 

T^l^Kr -§-71^- ^ <r 7>^ ^ Sl^, -g-71 #7^5}-^ 

3 tgAj- S ^ ^^)1 7>^H, ^-71 Tn}zLVil^W>o| ^^o. ^Bfl O] 5} , ^ £ 

ol^} ; M. igJ-T^ ^^l^Ol tfj-^ ^A^l* #<>| ^Ml^l ^^^VJ17l- -sr}^ 1 ?]: 



<29> ^Al^l 1 : ukefsV-S-^ SL*L8: ^*fl 3 1*11^ *flS 

< 30 > ^ 7M S^^l <^*ll ^11^* ^ *H2^}$!^. ^7-1, i^-H^-^-i: 0.1-2.0 raol 

m^V7H^ 3*l7> ja^H ^*>7ll 33^3 ^-s^th n. ^7}^ 

q*H *d*m^r €*fl^ *}^}°JL^. ^"71 3Z^£ ^71^1 ^tM^lH 

^1*}5^. 

<3i> 4) Si- ^H^M* 0.1-2.0 mol^SS. ^)S.^r 3^>^. -g-^S^ 

^-tf* *)13^1-SM. ^ ^7>^ofl ^-gf)^ ^Al^ ^isfl^S. *>-§-*>£i=h 

#7l jj(-^^r ^7l^| #&|y.^^l^| ^^1^-^rl-. 
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<32> ^X\d\] 2 : U-^m- Z\^r ^ -fr- 



<33> 



^^S. Si-v\ , °^SLS.t= -fr- 




#7} £^ sodium lump» iL^i (glove box) <&<%*\ 1mm ^ 

^-7] ^ ^» ^S^^l -frJg- 70wt%, ^ 15wt%, #el^l^^A>o|^ 

15wt% 3£^r -frag- 50wt%, ^ 30wt%, #3<^€^«HS- 20wt%« *\5.3,*\ 3^>^, 

-frills, wi^o^, ^-71 Ais-sq- -M^l i ; 4^ *>5M. #eH€3H^} 

<h ^ 2^m ^, -fre^i ^ * lo-sss, 5om^ i2^m 

#^8r q€ 20wt%, -fr% 80wt%SAi NMP« A}-fr^£6.^, *1 

^ lcc/0.5g°H, * ^ ^SAl^l ^ 10-S^s, 5 0°C 

12X1 ^^S^ *<W* #^Mr *H^5W. ^j-71^ tfl 

7] ^oflAi ^Al^rf. sg-j^ spj^ (powder )» 70wt%, ^ 15wt%, l^l^ 

l:4wt%°M, #Bl^M^A>ol = ^ oH]E S qHf4 57^71^ 24X|# 52ti>«t T 



22-13 



lWmOO 104-73 



<a^>: 2004/3/6 



* l0-3ss > 50°C^^1 12*1 # ^<?> ^l^^SAl^ ^l^}^. 

<37> ^Alc^l 3 : -ut-M^V-S-^- M 

<38> c}5^ 7 }i^ ^7l^l^i ^fl^, ^iS. ^-H#/^^^.*fl^/^-% 

% ^*H1 2<M ^-fr A>^V^r}. i4H-§7^-% ^^H3* ^>^.7l 

-f , ^Htbl- 1*1 ?> -fMtb A^r, ^ S-* lOOmA/g. sulfur, ^*1^<£ 

^ 1.2VS *l-$|tf. £ 14 H 2^ *>7l <^1 ^«M^r ^r-§-* M-H^/^-% 

h o v^ *J>Sr<*fl*1 70wt% 648 mAh/g. sulfur 5] fM-g-^-i: 

50wt% ^-f^r 663 mAh/g. sulfur 31 ^-g-^-ir QSXA. ^ 3^ *J-7l ^^o]e 

Tfl *«*H *}-g-*r M-H#/^-% ^^1^1 ^ ^HS-i: *J-£r°)l*-l 269 

mAh/g.sulfur^l 

<39> ^Al^l 4 : iJ-g.-Pra'l^a- fr-S-?V ?T-g- gj^gj *fl2: g ^ 

<40> ^0.^, l4H#^»l^ ^-fr^r 7>^r* A>-g-^; ^ ^ 7>^ * ^}*}7] , ^ 

^ t^g-^r ^-cf. Graphite : PVdF : Carbon = 8:1.5: 0.5 S *M ^r^* ^i^^-S 
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(attrition) Ir 1 ^* 10€-?> * ^ *H#I*H 0.5g ^ NMP 2cc^ £3 3* a(| 

2:^31 *1<H^ ^ Cu JL<H(3x9.5cm 2 )^H ?fl^* ^ 

ZL^ ^ 7>S. lcm, A||5L lcm^ ^4z||o £ oMlHS^ Hli^S: -§-*flS *}-%r*\<% SL*\ , 

s&7] -g-^ ^^lfe 1:43. *H ^12:^4. -*7l 7>-&°H 

Ai 103 mAh/g. carbon^ U^-g-^ £84. ^± #3 « ^i(glove box) *HM ^1 

<41> ^a1c^1 5 : U^^/gH^ 2£Lg] ^ 5^ 

<42> ££|7HH <£^r ^3 a^*H M-HW^^fl^/W^ # 

€^ €^H1 2<M ^ifr A>-g-^v^uf. q-H#/%^€ ^^-i: °a- 

lOOmA/g. sulfur, 0.9V3 £ 6^ W^v)*} m 4 

H#/%Sf€ ^ ^"?r n^5.S>^ -^gr^H 284mAh/g. sulfur^ iJ-^-g-^-ir 

<43> ^ai^i 6 : h±M3k/MM±lM 2l*Lg] Ml^ 
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^ ^ 2«iH ^lstb ^-8: AV^^tq-. M-H-fV^sM^. ^o 1 " 

100mA/g. sulfur, ^M^Shfr OVJL *>5^- £ 7^ #7} ^bWX) ^]^^ ^Hf/ 
%3M^S ^1^1 wj-^m^^- ZLBflSS^ 548mAh/g. sulfur^ ^-B-^-fi: "£53 

^H-^^-g-^ ^Itb -M^l^l ^ 300 °C ol#tL ^l^^fl^ ^^E-^Ti 

j=<q c^s^ 7 }*1 ^1^* Sfl^StJl^, ^-^l^lE ^3-^ a> 

# ^^5.3., o]^ Xj.<£# ufl-f -fr-g^ ?A°)^. 
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1] 

M-H# 0.1~2.0mol ^7}^ #3*131 3=*r 7>:Mo-|;e7)1 

^7>=<^1 th^l^ ^l^M*! <^*)1 ^-sfl^; ^ 10~100wt%, 0.001~50wt%, 

oH^^a>o]^ 0.001~50wt%S. ol^^l jl^o) -fi-sg- <$=LO_g, o]^.o]^\^ ^^AS *Kr 

2] 

*ll 91^, ^-7] ^ ^ q-H^^, M-H^- 

3] 

*\] ^^i, ^-71 ^ ^ 5^^- ^ NiS, FeS 2l 

PbS ^ ^l^<H3l S°.3.JfBj ^^tt ^ASr ^-^^-S. ^ M-S-f-/-6-% 31*1. 

[^^8- 4] 

?8SL3, ^ M-H#/-B-% 31*1. 
I^^S- 5] 
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